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PREFACE

This document contains the basic payload data on the Payload Assist Module-
Delta Class (PAM-D) and is issued as an annex to the Payload Integration
Plan for PAM-D (JSC-14005).

This annex is the single authoritative source forPAM-D payload data of the
types designated herein. Al1l data presented in this annex should be con-
sidered preliminary. Corrections and updates will be made as necessary with
the next planned update publication being made as soon as all data are
verified and approved by the Payload Manager and his staff.

Comments and corrections to these data as well as requests for additional

data should be directed to E. Dixon Murrah, WC6, NASA-JSC, telephone 713-
483-5927.

ii



1.0 Weight and Mass Properties

1.1

The major weight elements and sub-elements of the SBS payload for the

STS were established for this Annex based on the necessity for presenting
sequenced mission mass properties in a logical order of events. The major
and sub-elements used for mass properties presentation are as follows:

A. STS DEPLOYABLE PAYLOAD

A.B. EXPENDABLE PAM VEHICLE

B. PAM AIRBORNE SUPPORT EQUIPMENT
B.A. CRADLE

B.B. SPINTABLE

This report excludes all spacecraft and spacecraft airborne support
equipment mass properties.

The propellant load for the PAM-D motor assumes a 2313 pound spacecraft
will be used.

Ihf}STS Orbiter-related sequence of events analyzed and presented is as
ollows:

1. SBS/PAM-D mission mass properties at STS Tiftoff - sunshield open
2. SBS/PAM-D undeployed-sunshield closed

3. PAM-D ASE-vehicle deployed-sunshield closed

4. PAM-D ASE landing configuration-vehicle deployed - sunshield open

Mass Properties Coordinate System

The PAM-D mass properties coordinate system is shown in Figure 1.

The subscript "KF" is used to identify this system. The letters "KF*
are also used as a coordinate code and are displayed on the computer
printouts. Note that the Yxr Zxr plane and the Xgr Zkr plane pass
through the center of the keel trunnion. The IxfF origin {s the same as
the Orbiter Z-axis origin.

1.1.2 Percentage Weight Classification

The weight classifications for the PAM-D are identified as estimated,
calculated, and actual. The following table defines the weight and percent
weight class for the PAM-D sub-elements.



Pl Total Percent of Total -Weight

Gisamor weignt

‘Element (poungs)  (Pounds) Est Calc Act

EXPENDABLE PAM VEHICLE 40/8™ 4,217 10 90 0
SPINTABLE }2 244" 203 10 0 0
CRADLE 1,953 15 85 0

1.2 Sequenced Mass Properties
The STS-related mission mass properties are given in Tab‘leﬁb 1 , 2, .3,
and 4. The Mass Properties at STS Liftoff can also be used for abort
mission landing mode. ' : .

1.3 Potential Mass Properties Changes

There are no significant potential mass properties changes identified at
this time. '

*Bﬂsgb on AN SBS Tyoe SPACECRAFT AND DOES wfCLiDE THE 4/ PounlOS
oF crossover ELECTEICAL WARNESS.UWHICH 15 CHARGED To e PAM-D.



2.0 RF RADIATION DATA

Two minutes prior to deployment, the PAM-D S-Band transmitter will be
activated. After deployment; the RF link will be established with the
orbiter payload interrogator.

2.1 PAM-D Transmitting System

Transmitter System Name -- PAM Telemetry Transamitter
Type -- Phase Modulated

Center Frequency -- 2237.5 Mz

Deviation -- + 1 Radian

Modulation Frequency -- 1.024 MHz Subcarrier

Qutput -- 8.5 watts min, 14 watts max,

Number of Antennas -- One

Cable Loss, Transmitter to Anzenna -- i.o dB
2.2 PaM-D ReceiviNg \SYSTEH—M/Q

2.3 PAM-D Antenna System e .-

Antenna System Name -- PAM Telemetry Antanna
Antenna Location -- Fifty-five inch diameter belt around PAM-0 motor
axis, locatad 24 inches aft of S/C separation plane.
Associated Antennas -- None
Antenna Gain on Boresight -- <11 dbic -- essentially omni-directional distribution
Antenna Field Polarization -- Linear
Antanna Effective Diameter -- not applicable to omni-antennas
Antenna Pointing from the Radial in Degrees of Elevation and Azimuth -- TBO
Antenna Efficiency -- TBO
Antenna Radiation Distribution Plot -- TBD (Coverage is nominally in the solid
angle from 45 to 150 degrees measured from the spacecraft fwd sp1n axis.)
Transmitter Turn-On -- Two minutes prior to deployment until end of PAM-0
mission (battery depletion).



3.0 PAYLOAD PHYSICAL FUNCTION DATA

The SBS utilizes a SSUS-D, which includes a solid rocket motor, to provide

the necessary perigee impulse to place the spacecraft into its transfer orbit

from the lTow altitude parking orbit of the Orbiter (160 miles with a 28.5 degree
~inclination). The SSUS-D is spin stabilized during perigee injection; the spin-up

being done while SSUS-D is still attached to and pointed by the Orbiter.

-

3.1 Payload Deployment and Retrieval System (PDRS) Translation

Requirement - N.A.

3.2 Spun-Up Payload

Type of spin mechanism-Redundant electric motors
Location of spin mechanism and where torque will be applied to
payload-Aft end of SSUS-D (se& FIGuRE Tsp)

2 to the

Expected torque to be applied-less than 1 radian/sec
3712 attach fitting at base of spacecraft

Duration of torque-52-67 seconds

Spin velocity - 50 to 65 rpm : 10%

Spin duration - minutes (approximately)

Orientation of axis about which the torque is applied:

parallel to 2 axis
ﬁz@u{ TIME HISToRX (TBD)

3.3 SevseqroN Mecuamiss (T8D)
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JSC-14005
Annex No. 1

Figure 3.- PAM-D Sunshield
Sunshield to Spacecraft Clearances (Static).

NOTE: This figure contains McDonnell Douglas Astronautics Company
Proprietary Information. The data contained in the figure has been
printed and placed under a separate cover in order to control and
protect these data from unauthorized use or disclosure. The figure
will be released to distribution on a need-to-know basis. Requests
for this figure as well as requests for additional copies of the
figure should be directed to E. Dixon Murrah, WC6, NASA-JSC,
telephone 713-483-5927.

1



JSC-14005
Annex No. 1

Figure 4.- PAM-D/Orbiter Interface -
Drawing (Dwg. No. 1D23509, Sht. 1).

NOTE: This drawing contains McDonnell Douglas Astronautics Company
Proprietary Information. The data contained in the drawing has been
printed and placed under a separate cover in order to control and
protect these data from unauthorized use or disclosure. The figure
will be released to distribution on a need-to-know basis. Requests
for this figure as well as requests for additional copies of the
figure should be directed to E. Dixon Murrah, WC6, NASA-JSC,
telephone 713-483-5927.
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